A one-fold infinity of explicit quasi-stationary regular line elements for the Schwarzschild geometry is obtained directly from the vacuum Einstein equations. The class includes the familiar Eddington-Finkelstein coordinates, and the coordinates discussed recently by Kraus and Wilczek.
The quasi-stationary spherically symmetric line element in curvature coordinates (labelled (t, r, θ, φ)) is given by ds 2 = −a(r)dt 2 + 2b(r)dtdr + c(r)dr 2 + r 2 dΩ 2
where dΩ 2 is the metric of a unit sphere (dθ 2 + sin 2 (θ)dφ 2 ). The term "curvature coordinates" is derived from the coefficient of dΩ 2 , and the term "quasistationary" is derived from the fact that for the metric (1), ξ α = δ α t is a Killing vector that is timelike for a(r) > 0.
The purpose of this note is to solve the vacuum Einstein equations
in terms of the coordinates defining the line element (1). The system is over determined and any one of a(r), b(r) or c(r) can be prescribed. We content ourselves here by simply specifying constants. With c(r) = c = const. ≥ 0, we solve (2) and obtain (in geometrical units) This work was supported by a grant from the National Sciences and Engineering Research Council of Canada. The entire calculation reported here was executed in a few CPU seconds on a notebook computer running GRTensor under MapleV Release 3. GRTensor runs on any hardware platform which supports Maple and is available free of charge from the author.
